ЕМ-114 


2AZ-FE ENGINE MECHANICAL - ENGINE UNIT 


ENGINE UNIT 
COMPONENTS 


N*m (kgf*cm, ft.*Ibf) 


9.0 (92, 80 in.*Ibf) 


E UE) 


9.0 (92, 80 in.*Ibf) 


@ GASKET Ж / 


9.0 (92, 80 in.*Ibf) 


€2— PLATE WASHER 


29.5 (301, 22) 


OIL FILTER UNION 


JA 
и 17.2 (175, 13) 
Q 


| OIL FILTER SUB-ASSEMBLY 


NO. 3 WATER BY-PASS PIPE 


: Specified torque 


@ Non-reusable part 


A114334E05 
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THERMOSTAT 


| 


@ GASKET 


60 (612, 44) 


WATER INLET 


OIL DIPSTICK 


9.0 (92, 80 in.*Ibf) 


OIL DIPSTICK GUIDE 


@ GASKET — 


12 (122,9) |—Q ; 


NO. 1 EXHAUST MANIFOLD 
HEAT INSULATOR 


EXHAUST MANIFOLD CONVERTER 
SUB-ASSEMBLY 


MANIFOLD STAY 


o NO. 2 MANIFOLD STAY 


N*m (kgf*cm, ft.*Ibf) | : Specified torque a 


@ Non-reusable part 


Р A124382E03 
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19.6 (200, 14) 


ENGINE COOLANT TEMPERATURE SENSOR 


IGNITION COIL ASSEMBLY 


9.0 (92, 80 in.*Ibf) 


9.0 (92, 80 in.*Ibf) 


ка CAMSHAFT POSITION 


Es SENSOR 
KNOCK SENSOR p 


CAMSHAFT TIMING OIL 
CONTROL VALVE ASSEMBLY 


10 (102, 7) 


RADIO SETTING CONDENSER 


15 (153, 11) 


ENGINE OIL PRESSURE SWITCH ASSEMBLY 


N*m (kgf*cm, ft.*Ibf) |: Specified torque 
@ Non-reusable part 


Т А126887Е03 


2AZ-FE ENGINE MECHANICAL - ENGINE UNIT 


EM-117 


OIL FILLER CAP SUB-ASSEMBLY 7 


OIL FILLER CAP GASKET ——©) 
/ £3—] 14 (143, 10) 


VENTILATION VALVE ` 
SUB-ASSEMBLY 11 (112, 8) х 6 


CYLINDER HEAD COVER 
SUB-ASSEMBLY 


CYLINDER HEAD COVER 
GASKET 


43 (438, 32) 


55 (561, 41) 


ENGINE MOUNTING BRACKET RH 


N*m (kgf*cm, ft.*Ibf) |: Specified torque 


т 


А132514Е01 
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9.0 (92, 80 in.*Ibf) 


CRANKSHAFT POSITION SENSOR 


CRANKSHAFT POSITION 
SENSOR BRACKET 


9.0 (92, 80 in."Ibf $9 
( in ) x2 
9.0 (92, 80 in.*Ibf) 


WATER PUMP ASSEMBLY 


CRANKSHAFT PULLEY 
OIL PAN SUB-ASSEMBLY 


@ GASKET 


OIL PAN DRAIN PLUG 


N*m (kgf*cm, ft.*Ibf) |: Specified torque 


@ Non-reusable part 


9.0 (92, 80 in.*Ibf) 


9.0 (92, 80 in.*Ibf) 


9.0 (92, 80 in.*Ibf) 


А124409Е02 
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CHAIN TENSIONER SLIPPER 


NO. 1 CHAIN VIBRATION DAMPER 


9.0 (92, 80 in.*Ibf) 


19 (194, 14) Qo» 


OIL PUMP DRIVE GEAR 


CHAIN SUB-ASSEMBLY 
NO. 2 CHAIN 
SUB-ASSEMBLY 


NO. 1 CRANKSHAFT 
POSITION SENSOR 
PLATE 


|! CRANKSHAFTTIMING — S | | | 

|! SPROCKET | ш | | | 

Г ) ! P eU 

| ' ТІМІМС CHAIN GUIDE ` | BS 

' OIL PUMP DRIVE | bue ge =] — OIL PUMP 

|! SHAFT GEAR | | | ASSEMBLY 

| h 11 CHAIN DAMPER SPRING | xm 

| [msewzn]-o A Lx 

| " 

CHAIN TENSIONER PLATE —% киис. 

| Mn x2: | 

| "m n @ GASKET | | 

2-00 - | 

NO. 1 CHAIN TENSIONER | 
ASSEMBLY pn | 


“4 TIMING CHAIN COVER 


@ TIMING CHAIN COVER OIL SEAL — A) 
| SUB-ASSEMBLY 

Мет (kgf*cm, ft.*Ibf) | : Specified torque 

@ Non-reusable part 


Р A124384E03 
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9.0 (92, 80 in.*Ibf) 


29.5 (301, 22) 


МО. 1 CAMSHAFT 3 X 2 
BEARING CAP 


бз NO. 3 CAMSHAFT BEARING CAP 


еу бҙ су Cx — NO. 3 CAMSHAFT BEARING CAP 


| бұ 92 
| ----дУ 
NO. 1 CAMSHAFT NO. 2 CAMSHAFT BEARING CAP 


BEARING 


CAMSHAFT 


NO. 2 CAMSHAFT 


CAMSHAFT TIMING 
GEAR ASSEMBLY 


CYLINDER HEAD SUB-ASSEMBLY 


«С : 2225 @ CYLINDER HEAD GASKET 


N*m (kgf*cm, ft.*Ibf) |: Specified torque 


@ Non-reusable part 


A124406E04 
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CYLINDER BLOCK WATER 
JACKET SPACER 


@ 
PLUG . 


@ GASKET 


OIL CONTROL VALVE FILTER 


STIFFENING CRANKCASE 
ASSEMBLY 


24 (245, 18) 


* CYLINDER BLOCK WATER 
DRAIN COCK SUB-ASSEMBLY 


NO. 2 BALANCE SHAFT -KP 


NO. 1 BALANCE SHAFT 


NO. 1 BALANCE SHAFT BEARING 


BALANCE SHAFT HOUSING 


N*m (kgf*cm, ft.*Ibf) |: Specified torque 


1st: 21.6 (220, 16) 
Ө Non-reusable part 2nd: Turn 90° 


BALANCE SHAFT HOUSING BOLT 
* Precoated part 


P А124412Е02 
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NO. 1 COMPRESSION RING -----с--з 
NO. 2 COMPRESSION RING —————& 3 


PISTON RING SET 


OIL RING — e3 
OIL RING (EXPANDER) —= ә 
$—— @PISTON РІМ HOLE SNAP RING 
PISTON = 
@ PISTON PIN HOLE SNAP RING —9 — PISTON PIN 


CONNECTING ROD SUB-ASSEMBLY 


CONNECTING ROD BEARING —4) 


CRANKSHAFT THRUST WASHER UPPER 


CRANKSHAFT BEARING А0 


CRANKSHAFT 


YS No. 1 OIL NOZZLE 


| SUB-ASSEMBLY 


е 


7.0 (71, 62 in.*Ibf) 


QO— — мо. 2 CRANKSHAFT BEARING 
CONNECTING ROD BEARING 


CRANKSHAFT BEARING CAP 
CONNECTING ROD CAP — Ye N 


1st: 40 (408, 30) 
2nd: Turn 90% 
- CRANKSHAFT BEARING CAP 
N*m (kgf*cm, ft.*Ibf) |: Specified torque SET BOLT 
na: turn 


@ Non-reusable part CONNECTING ROD BOLT 


Р A124761E02 


2AZ-FE ENGINE MECHANICAL - ENGINE UNIT EM-123 


DISASSEMBLY 

REMOVE IDLER PULLEY (See page EM-23) 
REMOVE OIL DIPSTICK 

REMOVE OIL DIPSTICK GUIDE (See page EM-57) 
REMOVE MANIFOLD STAY (See page EM-57) 
REMOVE NO. 2 MANIFOLD STAY (See page EM-58) 


REMOVE NO. 1 EXHAUST MANIFOLD HEAT 
INSULATOR (See page EM-58) 


7. REMOVE EXHAUST MANIFOLD CONVERTER SUB- 
ASSEMBLY (See page EM-58) 


REMOVE WATER INLET (See page CO-15) 
REMOVE THERMOSTAT 


DEC ue бә de Re 


10. REMOVE NO. 1 WATER BY-PASS PIPE 
(a) Remove the bolt, 2 nuts, pipe and gasket. 


11. REMOVE NO. 3 WATER BY-PASS PIPE 
(a) Remove the bolt, 2 nuts, pipe and gasket. 


12. REMOVE V-RIBBED BELT TENSIONER ASSEMBLY 
(See page EM-26) 


13. REMOVE CAMSHAFT TIMING OIL CONTROL VALVE 
ASSEMBLY (See page ES-395) 


14. REMOVE KNOCK SENSOR (See page ES-420) 
лоно! 15. REMOVE RADIO SETTING CONDENSER (See page 


EM-63) 


16. REMOVE OIL PRESSURE SWITCH ASSEMBLY (See 
page EM-63) 


17. REMOVE ENGINE COOLANT TEMPERATURE 
SENSOR (See page EM-63) 


18. REMOVE CAMSHAFT POSITION SENSOR (See page 
EM-64) 


19. REMOVE IGNITION COIL ASSEMBLY (See page ІС-9) 
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A128159 


A128166 


12 mm 
Hexagon 
wrench 


A126912E01 


20. 


21. 


22. 


23. 


24. 


25. 


26. 


27. 


28. 


29. 
30. 


REMOVE SPARK PLUG 


REMOVE OIL FILLER CAP SUB-ASSEMBLY 


REMOVE OIL FILLER CAP GASKET 


REMOVE VENTILATION VALVE SUB-ASSEMBLY 
(See page EC-18) 


REMOVE CYLINDER HEAD COVER SUB-ASSEMBLY 
(See page EM-24) 


REMOVE CYLINDER HEAD COVER GASKET 


REMOVE OIL FILTER SUB-ASSEMBLY (See page LU- 
4) 


REMOVE OIL FILTER UNION 
(a) Using a 12 mm hexagon wrench, remove the oil 
filter union. 


REMOVE CRANKSHAFT POSITION SENSOR (See 
page ES-402) 


REMOVE WATER PUMP PULLEY (See page CO-11) 


REMOVE WATER PUMP ASSEMBLY (See page CO- 
11) 


2AZ-FE ENGINE MECHANICAL - ENGINE UNIT EM-125 


31. REMOVE OIL PAN DRAIN PLUG 
(a) Remove the oil pan drain plug and gasket. 


32. REMOVE OIL PAN SUB-ASSEMBLY (See page EM- 
24) 


33. REMOVE CRANKSHAFT PULLEY (See page EM-25) 


34. REMOVE NO. 1 CHAIN TENSIONER ASSEMBLY (See 
page EM-26) 


т mss! 35. REMOVE TIMING CHAIN COVER SUB-ASSEMBLY 


(See page EM-26) 


36. REMOVE NO. 1 CRANKSHAFT POSITION SENSOR 
PLATE 


37. REMOVE TIMING CHAIN GUIDE (See page EM-28) 


38. REMOVE CHAIN TENSIONER SLIPPER (See page 
Smp 


39. REMOVE NO. 1 CHAIN VIBRATION DAMPER (See 
page EM-28) 


А132571 


40. REMOVE CHAIN SUB-ASSEMBLY 


A128185 


41. REMOVE CRANKSHAFT TIMING SPROCKET 


42. REMOVE NO. 2 CHAIN SUB-ASSEMBLY (See page 
EM-29) 


43. REMOVE OIL PUMP DRIVE GEAR 
44. REMOVE OIL PUMP ASSEMBLY (See page LU-12) 


45. REMOVE CAMSHAFT 
(a) Using several steps, uniformly loosen and remove 
the 20 bearing cap bolts in the sequence shown in 
the illustration. 
(b) Remove the 10 bearing caps, then remove the 
camshaft and No. 2 camshaft. 


46. REMOVE CYLINDER HEAD SUB-ASSEMBLY (See 
page EM-62) 


F050596E02 


ЕМ-126 2AZ-FE ENGINE MECHANICAL — ENGINE UNIT 


47. REMOVE CYLINDER HEAD GASKET 


48. REMOVE CYLINDER BLOCK WATER JACKET 

SPACER 

(a) Using needle-nose pliers, remove the cylinder block 
water jacket spacer from the water jacket. 
NOTICE: 
Before turning the cylinder block upside down, 
make sure that the water jacket spacer is 
removed, as it will fall out. 


49. REMOVE CYLINDER BLOCK WATER DRAIN COCK 
SUB-ASSEMBLY 


T A128209 


50. REMOVE OIL CONTROL VALVE FILTER 


j —J] с L (a) Using a 6 mm socket hexagon wrench, remove the 
ИЙ, A plug and gasket. 
[о] к (b) Remove the oil control valve filter. 
5-01 


EFT 
A 
"— 
С 


ср0%- 


O 


| A 


О 


M 


A128210 


51. INSPECT BALANCE SHAFT THRUST CLEARANCE 
(a) Using a dial indicator, measure the thrust clearance 
while moving the balance shaft back and forth. 
Standard thrust clearance: 
0.05 to 0.09 mm (0.0020 to 0.0035 in.) 
Maximum thrust clearance: 
0.09 mm (0.0035 in.) 
If the thrust clearance is greater than the maximum, 
replace the balance shaft housing and bearings. If 
т A128196 necessary, replace the balance shaft. 


2AZ-FE ENGINE MECHANICAL - ENGINE UNIT 


A128197E01 


No. 1 Balance Shaft No: 2 Balance Shaft 


A132569E01 


A131575E01 


= 3 


" | | Ж ЕЕ m 


A128197E03 


1 


52. 
(a) 


(b) 


(c) 


(d) 
(e) 


(f) 


(9) 
(h) 


(i) 
(0) 


(k) 


EM-127 


INSPECT BALANCE SHAFT OIL CLEARANCE 


Using several steps, uniformly loosen and remove 
the 8 bolts in the sequence shown in the illustration. 
Remove the balance shaft housing from the 
crankcase. 

HINT: 

Keep the lower bearing and balance shaft housing 
together. 


Lift out the No. 1 and No. 2 balance shafts. 

HINT: 

Keep the upper bearing with the crankcase. 
Clean each bearing and journal. 

Check each bearing and journal for pitting and 
scratches. 

If a bearing or journal is damaged, replace the 
bearings. If necessary, replace the balance shaft. 


Inspect the balance shaft housing bolt. 
(1) Using a vernier caliper, measure the length of 
the bolts from the seat to the end. 
Standard bolt length: 
58.3 to 59.7 mm (2.295 to 2.350 in.) 
Maximum bolt length: 
60.3 mm (2.374 in.) 
If the bolt length is greater than the maximum, 
replace the balance shaft bolt. 
Place the No. 1 and No. 2 balance shafts onto the 
crankcase. 


Lay a strip of Plastigage across each journal. 
Install the balance shaft housing. 

Apply a light coat of engine oil on the threads and 
under the heads of the bolts. 


Using several steps, uniformly install and tighten the 
8 bolts in the sequence shown in the illustration. 
Torque: 21.6 N*m (220 kgf*cm, 16 ft.*Ibf) 


ЕМ-128 


New O-ring 


дании (о. 9 


Og? QA =t Le 


о 
о 
о 


А037134Е02 


Мо. 1 Balance Shaft 


No. 2 Balance Shaft 


А132569Е01 


(1) 


2AZ-FE ENGINE MECHANICAL - ENGINE UNIT 


Mark the front of the bolts with paint. 


(m) Retighten the bolts 90? as shown in the illustration. 


(n) 
(0) 
(p) 


Check that the paint mark is now at a 90? angle to 
the front. 
Remove the balance shaft housing from the 
crankcase. 
Measure the Plastigage at its widest point. 
Standard oil clearance: 

0.004 to 0.049 mm (0.0002 to 0.0019 in.) 
Maximum oil clearance: 

0.049 mm (0.0019 in.) 
NOTICE: 
Remove the Plastigage completely after the 
measurement. 
If the oil clearance is greater than the maximum, 
replace the bearing. If necessary, replace the 
balance shaft. 
HINT: 
If replacing a bearing, select a new one with the 
same number. 
Standard balance shaft housing journal bore 
diameter 


Item Specified Condition 
Mark 1 26.000 to 26.006 mm (1.0236 to 
1.0239 in.) 
Mark 2 26.007 to 26.012 mm (1.0239 to 
1.0214 in.) 
Mark 3 26.013 to 26.018 mm (1.0241 to 
1.0243 in.) 
Standard balance shaft journal diameter: 
22.985 to 23.000 mm (0.9049 to 0.9055 in.) 
Standard bearing center wall thickness 
Item Specified Condition 
Mark 1 1.486 to 1.489 mm (0.05850 to 
0.05862 in.) 
Mark 2 1.490 to 1.492 mm (0.05866 to 
0.05874 in.) 
Mark 3 1.493 to 1.495 mm (0.0585 to 0.0586 
in.) 


53. REMOVE BALANCE SHAFT 


2AZ-FE ENGINE MECHANICAL - ENGINE UNIT EM-129 


Stiffening Crankcase 


A128204E01 


Cut Position 


A А098356Е01. 


1 5 9 


(о 
jig 
es 


S 


o(Jo 


A 


) 


S 
(6 


A112229E01 


54. REMOVE NO. 1 BALANCE SHAFT BEARING 


55. REMOVE ENGINE REAR OIL SEAL 

(a) Using a knife, cut off the lip of the oil seal. 

(b) Using a screwdriver with its tip wrapped with tape, 
pry out the oil seal. 
NOTICE: 
After removing, check the crankshaft for 
damage. If damaged, smooth the surface with 
400-grit sandpaper. 


56. REMOVE STIFFENING CRANKCASE ASSEMBLY 
(a) Using several steps, uniformly loosen and remove 
the 11 bolts in the sequence shown in the 
illustration. 


ЕМ-130 2AZ-FE ENGINE MECHANICAL - ENGINE UNIT 


(b) Remove the crankcase by prying the portions 
between the crankcase and cylinder block. 
NOTICE: 

Be careful not to damage the contact surfaces of 
the crankcase and cylinder bock. 


А128205 


(с) Remove the O-ring from the cylinder block. 


A128206 


57. INSPECT CONNECTING ROD THRUST CLEARANCE 
(a) Using a dial indicator, measure the thrust clearance 
while moving the connecting rod back and forth. 
Standard thrust clearance: 
0.160 to 0.362 mm (0.0063 to 0.0143 in.) 
Maximum thrust clearance: 
0.362 mm (0.0143 in.) 
If the thrust clearance is greater than the maximum, 
replace the connecting rod. If necessary, replace 
A112172 the crankshaft. 


58. INSPECT CONNECTING ROD OIL CLEARANCE 
NOTICE: 
Do not turn the crankshaft during the measurement. 


2AZ-FE ENGINE MECHANICAL - ENGINE UNIT 


Matchmark 


А013397Е01 


Front Mark ; 
Сү 


A036691E01 


Paint Mark 


(Суы 
S 


AS 
2/ 


A101478E03 


(a) 


(b) 


(с) 
(d) 


(e) 


(f) 
(9) 
(h) 


(i) 
(0) 


(К) 
(1) 


ЕМ-131 


Using marking paint, write the matched cylinder 


number on each connecting rod and cap. 
HINT: 


The matchmarks in the connecting rods and caps 


are for ensuring correct reassembly. 


Using a 12 mm socket wrench, remove the 2 bolts 


and connecting rod cap. 
Clean the crank pin and bearing. 


Check the crank pin and bearing for pitting and 


scratches. 


Lay a strip of Plastigage on the crank pin. 


Check that the front mark of the connecting rod cap 


is facing in the correct direction. 


Apply a light coat of engine oil to the threads and 
under the heads of the connecting rod bolts. 
Using a 12 mm socket wrench, tighten the bolts in 


several passes to the specified torque. 


Torque: 24.5 N*m (250 kgf*cm, 18 ft.*Ibf) 


Mark the front of the connecting rod bolts with paint. 


Retighten the cap bolts 90? as shown in the 


illustration. 


Check that the crankshaft turns smoothly. 


Using a 12 mm socket wrench, remove the 2 bolts 


and connecting rod cap. 


ЕМ-132 2AZ-FE ENGINE MECHANICAL - ENGINE UNIT 


Diameter Mark 


(m) Measure the Plastigage at its widest point. 


Standard oil clearance: 

0.024 to 0.048 mm (0.0009 to 0.0019 in.) 
Maximum oil clearance: 

0.08 mm (0.0032 in.) 
NOTICE: 
Remove the Plastigage completely after the 
measurement. 
If the oil clearance is greater than the maximum, 
replace the connecting rod bearing. If necessary, 
grind or replace the crankshaft. 
HINT: 
If replacing a bearing, select a new one with the 
same number as marked on the connecting rod. 
There are 3 sizes of standard bearings, marked "1", 
"2" and "3" accordingly. 
Standard connecting rod large end bore 
diameter 


Mark Specified Condition 
Mark 1 51.000 to 51.007 mm (2.0079 to 
^129453E01 2.0082 in.) 
Mark 2 51.008 to 51.013 mm (2.0082 to 
2.0084 in.) 
Mark 3 51.014 to 51.020 mm (2.0084 to 
2.0087 in.) 
Standard connecting rod bearing thickness 
Mark Specified Condition 
Mark 1 1.485 to 1.488 mm (0.0585 to 0.0586 
in.) 
Mark 2 1.489 to 1.491 mm (0.0586 to 0.0587 
in.) 
Mark 3 1.492 to 1.494 mm (0.0587 to 0.0588 
in.) 


Standard crankshaft pin diameter: 
47.990 to 48.000 (1.8894 to 1.8898 in.) 


59. REMOVE PISTON WITH CONNECTING ROD 
(a) Using a ridge reamer, remove all the carbon from 


the top of the cylinder. 


(b) Push the piston, connecting rod assembly and 


upper bearing through the top of the cylinder block. 

HINT: 

* Keep the bearing, connecting rod and cap 
together. 

* Arrange the piston and connecting rod 
assemblies in the correct order. 


60. REMOVE CONNECTING ROD BEARING 


2AZ-FE ENGINE MECHANICAL - ENGINE UNIT EM-133 


61. REMOVE PISTON RING SET 
(a) Using a piston ring expander, remove the 2 
compression rings. 
(b) Remove the oil ring and expander by hand. 


© 


S 


9 
5 


Piston Ring Expander 
T 


A112320E01 


62. REMOVE PISTON PIN HOLE SNAP RING 
(a) Using a small screwdriver, pry out the 2 snap rings. 


T A112234 


63. REMOVE PISTON 
(a) Gradually heat the piston up to 80 to 90°C (176 to 
194°F). 


T A112235 


(b) Using a plastic-faced hammer and brass bar, lightly 
tap out the piston pin, then remove the connecting 
rod. 

HINT: 

* The piston and ріп are a matched set. 

* Arrange the piston, pin, ring, connecting rod and 
bearings in the correct order. 


T A112236 


64. INSPECT CRANKSHAFT THRUST CLEARANCE 
(a) Using a dial indicator, measure the thrust clearance 
while prying the crankshaft back and forth with a 
screwdriver. 
Standard thrust clearance: 
0.04 to 0.24 mm (0.0016 to 0.0095 in.) 
Maximum thrust clearance: 
0.30 mm (0.012 in.) 
If the thrust clearance is greater than the maximum, 
T A112237 replace the thrust washers as a set. 


ЕМ-134 


A087780E03 


Front Mark 


е А098155Е01 
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HINT: 
The thrust washer thickness is 1.93 to 1.98 mm 
(0.0760 to 0.0780 in.). 


65. INSPECT CRANKSHAFT OIL CLEARANCE 
NOTICE: 
Do not turn the crankshaft during the measurement. 


(a) 


(b) 


(c) 


(d) 
(e) 


(f) 
(9) 


(h) 


(i) 


Using several steps, uniformly loosen and remove 

the 10 bearing cap bolts in the sequence shown in 

the illustration. 

Remove the 5 bearing caps from the cylinder block. 

HINT: 

* Keep the No. 2 crankshaft bearings and 
crankshaft bearing caps together. 

* Arrange the bearing caps in correct order. 

Remove the crankshaft. 

HINT: 

Keep the crankshaft bearings and crankshaft thrust 

washer uppers together with the cylinder block. 

Clean each main journal and bearing. 

Check each main journal and bearing for pitting and 

scratches. 

• If the journal or bearing is damaged, replace the 
bearings. 

* |f necessary, replace the crankshaft. 

Place the crankshaft onto the cylinder block. 


Lay a strip of Plastigage across each journal. 


Examine the front marks and numbers, and install 
the bearing caps onto the cylinder block in the order 
shown in the illustration. 

Apply a light coat of engine oil to the threads and 
under the heads of the crankshaft bearing cap set 
bolts. 


2А2-ҒЕ ENGINE MECHANICAL - ENGINE UNIT EM-135 


(j) Using several steps, uniformly install and tighten the 
10 bearing cap bolts in the sequence shown in the 
illustration. 

Torque: 40 N*m (408 kgf*cm, 30 ft.*Ibf) 


A087780E04 


(K) Mark the front of the bearing cap bolts with paint. 


90* Paint () Retighten the 10 bearing cap bolts by 90°. 
Mark (m) Check that the paint marks are at a 90? angle to the 
front. 


Engine Front 


A098354E01 


(n) Remove the crankshaft bearing caps. 


A087780E03 


ЕМ-136 


Diameter Mark 


A129506E01 
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(о) Measure the Plastigage at its widest point. 


Standard oil clearance: 

0.008 to 0.024 mm (0.0003 to 0.0010 in.) 
Maximum oil clearance: 

0.050 mm (0.0020 in.) 
NOTICE: 
Remove the Plastigage completely after the 
measurement. 
If the oil clearance is greater than the maximum, 
replace the crankshaft bearing. If necessary, 
replace the crankshaft. 
HINT: 
If replacing a bearing, select a new one with the 
same number. If the number of the bearing cannot 
be determined, calculate the correct bearing 
number by adding together the numbers imprinted 
on the cylinder block and crankshaft. Then select a 
new bearing with the calculated number. There are 
4 sizes of standard bearings, marked "1", "2", "3" 
and "4" accordingly. 


Cylinder block | 0 to 2 3to5 6 to8 9 to 11 

+ Crankshaft 

Use bearing "1" "2" 3 "4" 
EXAMPLE 


* Imprinted number on the cylinder block is 3. 

* Imprinted number on the crankshaft is 4. 
3%4-7 
Select the bearing marked "3". 
Standard cylinder block journal bore diameter 


Mark Specified Condition 

0 59.000 to 59.002 mm (2.3228 to 
2.3229 in.) 

1 59.003 to 59.004 mm (2.3230 to 
2.3230 in.) 

2 59.005 to 59.006 mm (2.3230 to 
2.3231 in.) 

3 59.007 to 59.009 mm (2.3231 to 
2.3232 in.) 

4 59.010 to 59.011 mm (2.3232 to 
2.3233 in.) 

5 59.012 to 59.013 mm (2.3233 to 
2.3234 in.) 

6 59.014 to 59.016 mm (2.3234 to 
2.3235 in.) 

Standard crankshaft journal diameter 

Mark Specified Condition 

0 54.999 to 55.000 mm (2.1653 to 
2.1654 in.) 

1 54.997 to 54.998 mm (2.1652 to 
2.1653 in.) 

2 54.995 to 54.996 mm (2.1652 to 
2.1652 in.) 

3 54.993 to 54.994 mm (2.1651 to 
2.1651 in.) 
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Mark Specified Condition 

4 54.991 to 54.992 mm (2.1650 to 
2.1650 in.) 

5 54.988 to 54.990 mm (2.1649 to 
2.1650 in.) 


Standard bearing center wall thickness 


Mark Specified Condition 

1 1.993 to 1.996 mm (0.0785 to 0.0786 
in.) 

2 1.997 to 1.999 mm (0.0786 to 0.0787 
in.) 

3 2.000 to 2.002 mm (0.0787 to 0.0788 
in.) 

4 2.003 to 2.005 mm (0.0789 to 0.0789 
in.) 


66. REMOVE CRANKSHAFT 
(a) Using several steps, uniformly loosen and remove 
the 10 bearing cap bolts in the sequence shown in 
the illustration. 
(b) Remove the 5 bearing caps from the cylinder block. 
(c) Remove the crankshaft from the cylinder block. 


A087780E02 


67. REMOVE CRANKSHAFT THRUST WASHER UPPER 


68. REMOVE CRANKSHAFT BEARING 
HINT: 
Arrange the bearings in the correct order. 


A 


A063901E01 
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69. REMOVE NO. 2 CRANKSHAFT BEARING 
HINT: 
Arrange the bearings in the correct order. 


70. REMOVE NO. 1 OIL NOZZLE SUB-ASSEMBLY 
(a) Remove the 4 bolts and 4 oil nozzles. 


INSPECTION 


1. INSPECT CYLINDER BLOCK FOR WARPAGE 
(a) Using a precision straightedge and feeler gauge, 
measure the warpage of the surface that is in 
contact with the cylinder head gasket. 
Maximum warpage: 
0.05 mm (0.0020 in.) 
If the warpage is greater than the maximum, replace 
the cylinder block. 
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Thrust Direction 


Front “е 


Axial Direction 


A112241E01 


А126913 


А126914 


A126915 


2. 


3. 


INSPECT CYLINDER BORE 
(a) Using а cylinder gauge, measure the cylinder bore 
diameter at positions A and B in the thrust and axial 
directions. 
Standard diameter: 
88.500 to 88.513 mm (3.4843 to 3.4847 in.) 
Maximum diameter: 
88.633 mm (3.4894 in.) 
If the average diameter of the 4 positions is greater 
than the maximum, replace the cylinder block. 


INSPECT PISTON 
(a) Using a gasket scraper, remove the carbon from the 
piston top. 


(b) Using a groove cleaning tool or a broken ring, clean 
the piston ring grooves. 


(c) Using a brush and solvent, thoroughly clean the 
piston. 
NOTICE: 
Do not use a wire brush. 
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T А112242Е01 


Р А126911 


(d) 


Using a micrometer, measure the piston diameter at 
right angles to the piston pin hole, and at the piston 
44.3 mm (1.7587 in.) from the piston head. 
Standard piston diameter: 

88.477 to 88.487 mm (3.5125 to 3.5129 in.) 
If the diameter is not as specified, replace the 
piston. 


110 mm 


Piston Ring 


A098149E01 
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4. INSPECT PISTON OIL CLEARANCE 
(a) Subtract the piston diameter measurement from the 
cylinder bore diameter measurement. 
Standard oil clearance: 
0.021 to 0.044 mm (0.0008 to 0.0017 in.) 
Maximum oil clearance: 
0.10 mm (0.0039 in.) 
If the oil clearance is greater than the maximum, 
replace all the pistons. If necessary, replace the 
cylinder block. 
5. INSPECT RING GROOVE CLEARANCE 
(a) Using a feeler gauge, measure the clearance 
between the new piston ring and wall of the ring 
groove. 
Standard ring groove clearance 
Item Specified Condition 
No. 1 ring 0.020 to 0.070 mm (0.0008 to 0.0028 
in.) 
No. 2 ring 0.020 to 0.060 mm (0.0008 to 0.0024 
in.) 
Oil ring 0.020 to 0.070 mm (0.0008 to 0.0028 
in.) 
If the groove clearance is not as specified, replace 
the piston. 
6. INSPECT PISTON RING END GAP 
(a) Using a piston, push the piston ring a little beyond 
the bottom of the ring travel, 110 mm (4.33 in.) from 
the top of the cylinder block. 
(b) Using a feeler gauge, measure the end gap. 
Standard end gap 
Item Specified Condition 
No. 1 ring 0.24 to 0.31 mm (0.0094 to 0.0122 in.) 
No. 2 ring 0.33 to 0.43 mm (0.0130 to 0.0169 in.) 
Oil ring 0.10 to 0.30 mm (0.0040 to 0.0119 in.) 
Maximum end gap 
Item Specified Condition 


No. 1 ring 


0.89 mm (0.0350 in.) 
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Item Specified Condition 
No. 2 ring 1.37 mm (0.0539 in.) 
Oil ring 0.73 mm (0.0287 in.) 


If the end gap is greater than the maximum, replace 
the piston ring. If the end gap is greater than the 
maximum, even with a new piston ring, replace the 
cylinder block. 


A120741E01 


A001185E01 


7. INSPECT PISTON PIN OIL CLEARANCE 
(a) Using a caliper gauge, measure the piston pin bore 
diameter. 
Standard piston pin bore diameter: 
22.001 to 22.010 mm (0.8662 to 0.8665 in.) 
Item Specified Condition 
A 22.001 to 22.004 mm (0.8662 to 0.8663 
in.) 
B 22.005 to 22.007 mm (0.8663 to 0.8664 
in.) 
С 22.008 to 22.010 mm (0.8665 to 0.8665 
in.) 
If the diameter is not as specified, replace the 
piston. 
(b) Using a micrometer, measure the piston pin 
diameter. 
Standard piston pin diameter: 
21.997 to 22.006 mm (0.8660 to 0.8664 in.) 
Item Specified Condition 
A 21.997 to 22.000 mm (0.8660 to 0.8661 
in.) 
B 22.001 to 22.003 mm (0.8662 to 0.8663 
in.) 
e 22.004 to 22.006 mm (0.8663 to 0.8664 
in.) 
If the diameter is not as specified, replace the piston 
pin. 
(c) Using a caliper gauge, measure the connecting rod 
small end bore diameter. 
Standard connecting rod small end bore 
diameter: 
22.005 to 22.014 mm (0.8663 to 0.8667 in.) 
Item Specified Condition 
A 22.005 to 22.008 mm (0.8663 to 0.8665 
in.) 
B 22.009 to 22.011 mm (0.8665 to 0.8666 
in.) 
C 22.012 to 22.014 mm (0.8666 to 0.8667 


in.) 


If the diameter is not as specified, replace the 
connecting rod. 


ЕМ-142 


Piston Pin Bore ж 


О 


d Front Mark 


Connecting Rod 
Small End Bore 


Diameter Mark С Front Mark 
J 


T A112244E01 
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2000064Е03 


2000065Е02 
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(d) Subtract the piston pin diameter measurement from 
the piston pin bore diameter measurement. 
Standard oil clearance: 

0.001 to 0.007 mm (0.00004 to 0.0003 in.) 
Maximum oil clearance: 

0.013 mm (0.0005 in.) 
If the oil clearance is greater than the maximum, 
replace the connecting rod. If necessary, replace 
the piston and piston pin as a set. 

(e) Subtract the piston pin diameter measurement from 
the connecting rod small end bore diameter 
measurement. 

Standard oil clearance: 

0.005 to 0.011 mm (0.0002 to 0.0004 in.) 
Maximum oil clearance: 

0.017 mm (0.0007 in.) 
If the oil clearance is greater than the maximum, 
replace the connecting rod. If necessary, replace 
the connecting rod and piston pin as a set. 


INSPECT CONNECTING ROD SUB-ASSEMBLY 
(a) Using a connecting rod aligner and feeler gauge, 
check the connecting rod alignment. 
(1) Check for misalignment. 
Maximum misalignment: 
0.05 mm (0.0020 in.) per 100 mm (3.94 in.) 
If the misalignment is greater than the 
maximum, replace the connecting rod. 


(2) Check for twist. 
Maximum twist: 
0.15 mm (0.0059 in.) per 100 mm (3.94 in.) 
If the twist is greater than the maximum, 
replace the connecting rod. 


INSPECT CONNECTING ROD BOLT 
(a) Using a vernier caliper, measure the tension portion 
diameter of the bolt. 
Standard diameter: 
7.2 to 7.3 mm (0.283 to 0.287 in.) 
Maximum diameter: 
7.0 mm (0.276 in.) 
If the diameter is less than the minimum, replace the 
connecting rod bolt. 
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10. INSPECT CRANKSHAFT 
(a) Using a dial indicator and V-blocks, measure the 
circle runout as shown in the illustration. 
Maximum taper and distortion: 
0.003 mm (0.0001 in.) 
If the taper and distortion are greater than the 
maximum, replace the crankshaft. 


A013491E01 


(b) Using a micrometer, measure the diameter of each 
main journal. 
Standard diameter: 
54.988 to 55.000 mm (2.1830 to 2.1654 in.) 
If the diameter is not as specified, check the 


crankshaft oil clearance. 
(c) Check each main journal for taper and distortion as 


shown in the illustration. 

Maximum taper and distortion: 

No. 3 0.003 mm (0.0001 in.) 

If the taper and distortion are greater than the 
No. 5 maximum, replace the crankshaft. 

Standard diameter (Reference) 


0/74441/7// PL 
e се. 


Мо. 1 


Магк Specified Condition 


0 54.999 to 55.000 mm (2.1653 to 
2.1654 in.) 


1 54.997 to 54.998 mm (2.1652 to 
2.1653 in.) 


2 54.995 to 54.996 mm (2.1652 to 
2.1652 in.) 


A098151E01 3 54.993 to 54.994 mm (2.1651 to 
2.1651 in.) 


4 54.991 to 54.992 mm (2.1650 to 
2.1650 in.) 


5 54.998 to 54.990 mm (2.1649 to 
2.1650 in.) 


(d) Using a micrometer, measure the diameter of each 
crank pin. 


Standard diameter: 
47.990 to 48.000 mm (1.8894 to 1.8898 in.) 
If the diameter is not as specified, check the 
connecting rod oil clearance. 
(e) Inspect each crank pin for taper and distortion as 
shown in the illustration. 


Maximum taper and distortion: 
ZF06928E02 0.003 mm (0.0001 іп.) 


If the taper and distortion are greater than the 
maximum, replace the crankshaft. 


ЕМ-144 


) 


| A001194E02 
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11. INSPECT CRANKSHAFT BEARING CAP SET BOLT 
(a) Using а vernier caliper, measure the tension portion 
diameter of the bolts. 
Standard diameter: 
7.5 to 7.6 mm (0.295 to 0.299 in.) 
Minimum diameter: 
7.5 mm (0.295 in.) 
If the diameter is less than the minimum, replace the 
bolt. 
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REPLACEMENT 
1. REPLACE TIMING CHAIN COVER OIL SEAL 
HINT: 


There are 2 methods to replace the oil seal. 


(a) Ifthe timing chain cover is removed from the 

cylinder block: 

(1) Using a screwdriver and hammer, tap out the 
oil seal. 

(2) Apply multi-purpose grease to the lip of a new 
oil seal. 
NOTICE: 
Keep the lip free of foreign objects. 


T А112248 


(3) Using 55Т and а hammer, tap іп the new oil 
seal until its surface is flush with the timing 
chain cover edge. 
SST 09223-22010 
NOTICE: 
Do not tap the oil seal at an angle. 

(b) If the timing chain cover oil seal is installed to the 
cylinder block: 
(1) Remove the fan and generator V belt (see page 


T А112249Е02 ЕМ -6) . 
EEUU I (2 Remove the crankshaft pulley (see page EM- 
25). 
(3) Using a knife, cut off the lip of the oil seal. 
Cut Position  "—^ Ж (4) Using а screwdriver with its tip wrapped with 
tape, pry out the oil seal. 
NOTICE: 


f e 

е, \ (2 After removing, check the crankshaft for 

I 727 damage. If damaged, smooth the surface 
Ж 


with 400-grit sandpaper. 


7 


= 1 4 (5) Apply multi-purpose grease to the lip of a new 
) == oil seal. 
pm uu i NOTICE: 


Keep the lip free of foreign objects. 


(6) Using SST and a hammer, tap in the new oil 
seal until its surface is flush with the timing 
chain cover edge. 


F SST 09223-22010 
NOTICE: 
- SST Do not tap the oil seal at an angle. 
mx (7) Install the crankshaft pulley (see page EM-38). 


Install the fan and generator V belt (see page 


(8) 
E EM-7). 


A077419E02 


ЕМ-146 


G 
= о 


| T£ 
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) 


Cut Position ES ) а 
EN 


e 


A098356E01 


А077422Е01 
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REPLACE ENGINE REAR OIL SEAL 

(a) Using a knife, cut off the lip of the oil seal. 

(b) Using a screwdriver with its tip wrapped with tape, 
pry out the oil seal. 

NOTICE: 

After removing, check the crankshaft for 
damage. If damaged, smooth the surface with 
400-grit sandpaper. 

Apply multi-purpose grease to the lip of a new oil 
seal. 

NOTICE: 

Keep the lip free of foreign objects. 


(c) 


Using SST and a hammer, tap in the new oil seal 
until its surface is flush with the rear oil seal retainer 
edge. 

SST 09223-15030, 09950-70010 (09951-07100) 
NOTICE: 

* Wipe any extra grease off the crankshaft. 

* Do nottap the oil seal at an angle. 


REPLACE STUD BOLT (for Cylinder Block) 

NOTICE: 

If the stud bolt is deformed or the threads are 

damaged, replace it. 

(a) Remove the 8 stud bolts. 

(b) Install the 8 stud bolts into the cylinder block. 
Torque 


(d) 


Specified Condition 


5.0 N*m (51 kgf*cm, 44 in.*Ibf) 


21.5 N*m (219 kgf*cm, 16 ft.*Ibf) 


5.0 N*m (51 kgf*cm, 44 in.*Ibf) 
5.0 N*m (51 kgf*cm, 44 in.*Ibf) 
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Front Side C Right Side 


Ii 
С) 
d 


EN Y 
16.0 (0.630) im 
84.0 (3.307) 15.0 (0.591) 
12.0 (0.472) 
52.5 (2.067) 
33.3 (1.311) 
20.0 0787| es (1.083) 
m |... 10.0 (0. е7 (іп.) 
mm (in. 
^ С 9.0 (0.354) 
4. REPLACE TIGHT PLUG (for Cylinder Block) 


NOTICE: 

If water leaks from the tight plug or the plug 

corrodes, replace it. 

(a) Remove the 2 tight plugs from the engine front and 
rear side. 


(b) Apply adhesive around new tight plugs. 

Adhesive: 

Toyota Genuine Adhesive 1342, Three Bond 

eem 1342 or Equivalent 
(c) Using SST, install the 2 tight plugs. 

SST 09950-60010 (09951-00200), 09950-70010 

(09951-07100) 
Standard depth 


Adhesive 


Item Specified Condition 


aosi] Сад 1.7 to 2.7 mm (0.067 to 0.106 іп.) 


B 2.2 to 3.2 mm (0.087 to 0.126 in.) 
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Front Side 


Rear Side 
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REPLACE RING PIN (for Cylinder Block) 

NOTICE: 

It is not necessary to remove with head pin unless it 

is being replaced. 

(a) Remove the 12 ring pins. 

(b) Using a plastic-faced hammer, install 12 new ring 
pins. 
Standard protrusion height 


Item 


Specified Condition 


6.0 mm (0.236 in.) 
5.0 mm (0.197 in.) 


Upper Side 


= 


$ 
12.0 (0.472) 


12.0 (0.472) 


Lower Side 


| Protrusion Height 


SS 


mm (in.) 


A112251E01 
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6. REPLACE STRAIGHT PIN (for Cylinder Block) 
NOTICE: 
It is not necessary to remove with straight pin unless 
it is being replaced. 
(a) Remove the 8 straight pins. 
(b) Using a plastic-faced hammer, install 8 new straight 
pins. 
Standard protrusion height 


Item Specified Condition 
A 8.0 mm (0.315 in.) 

B 7.5 mm (0.295 in.) 

с 12.0 тт (0.472 іп.) 
р 5.0 тт (0.197 іп.) 


Front Side Lower Side 


a 5: bec. 
(EX 6 ЖОН ЖӨ 


Ө 


© о о о 

о o о о о 

| АОБА А 

"6 о ô < се 

Rear Side P -Anae NS] 


me. аур 
) L T 
АИМА |Z age 


A 18.0(0.709) в | 15.0 (0.591) С E 14.0 (0.551) 
E к 
) ) 


= 


ее веря 
8.0 (0.315) 8.0 (0.315 10.0 (0.394) 7.0 (0.276 


Protrusion Height . 
mm (in.) 


2 
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А032958Е02 


A098154E01 


Oil Ring 


а] 
Ne 


[i 


Oil Ring 
(Expander) 


Oil Ring 


Oil Ring 
(Expander) 


A131712E01 


REASSEMBLY 
1. INSTALL PISTON 


(a) 


(b) 


(с) 


Using а small screwdriver, install а new snap ring 
onto one end of the piston pin hole. 

HINT: 

Make sure that the end gap of the snap ring is not 
aligned with the pin hole cutout portion of the piston. 
Gradually heat the piston up to 80 to 90?C (176 to 
194°Р). 


Align the front marks of the piston and connecting 
rod, then push in the piston pin with your thumb until 
the pin comes into contact with the snap pin hole. 
HINT: 

Make sure that the end gap of the snap ring is not 
aligned with the pin hole cutout portion of the piston. 


2. INSTALL PISTON RING SET 


(a) 


Install the expander and oil ring by hand. 


ЕМ-151 
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Paint Mark 


Code Mark (2N) 


A098156E02 


ls 1 Compression Ring 


» Ring 


Front ык | | 


м 2 Compression Ring 


» Ring (Expander) 
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(b) Using а piston ring expander, install the 2 
compression rings with the paint mark as shown in 
the illustration. 

NOTICE: 
Install the No. 2 compression ring with the code 


mark (2N) facing upward. 


(c) Position the piston rings so that the ring ends are as 
shown in the illustration. 


INSTALL NO. 1 OIL NOZZLE SUB-ASSEMBLY 
(a) Install the 4 oil nozzles with the 4 bolts. 
Torque: 7.0 N*m (71 kgf*cm, 62 in.*Ibf) 


ЕМ-152 
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CO 


А033379Е01 


Ой Сгооуе 


Front Mark 


A098155E01 


INSTALL CYLINDER BLOCK WATER JACKET 
SPACER 


INSTALL CRANKSHAFT BEARING 

(a) Install the upper bearing with an oil groove onto the 
cylinder block. 
NOTICE: 
Do not apply engine oil to the contact surfaces 
of the cylinder block and crankshaft bearing. 


INSTALL NO. 2 CRANKSHAFT BEARING 

(a) Install the lower bearing onto the bearing cap. 
NOTICE: 
Do not apply engine oil to the contact surfaces 
of the cylinder block and crankshaft bearing 
cap.. 


INSTALL CRANKSHAFT THRUST WASHER UPPER 

(a) Install the 2 thrust washers onto the No. 3 journal 
position of the cylinder block with the oil groove 
facing outward. 


INSTALL CRANKSHAFT 
(a) Apply engine oil to the upper bearing, and install the 
crankshaft onto the cylinder block. 


(b) Examine the front marks and numbers, and install 
the bearing caps onto the cylinder block in the order 
shown in the illustration. 

(c) Apply a light coat of engine oil to the threads and 
under the heads of the bearing cap bolts. 
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A087780E04 


90° Paint 
Mark 


Engine Front 


A098354E01 


A098158E01 


[у 1 Compression Ring 


» Ring 


Front те í | 


e 2 Compression Ring 


» Ring (Expander) 
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(d) Using several steps, uniformly install and tighten the 
10 bearing cap bolts in the sequence shown in the 
illustration. 

Torque: 40 N*m (408 kgf*cm, 30 ft.*Ibf) 


(e) Mark the front of the bearing cap bolts with paint. 

(f) Retighten the 10 bearing cap bolts by 90? in the 
same sequence. 

(g) Check that the paint marks are now at a 90? angle 
to the front. 

(h) Check that the crankshaft turns smoothly. 


INSTALL CONNECTING ROD BEARING 
(a) Align the bearing claw with the oil groove of the 
connecting rod or connecting rod cap. 

NOTICE: 

* Do not apply engine oil to the contact 
surfaces of the connecting rod cap and 
bearing. 

* Do not apply engine oil to the contact 
surfaces of the connecting rod and bearing. 


INSTALL PISTON WITH CONNECTING ROD 
(a) Apply engine oil to the cylinder walls, pistons, and 
surfaces of connecting rod bearings. 


(b) Check the position of the piston ring ends. 


ЕМ-154 


Т A112258E01 


Front Mark 


A098145E01 


Paint Mark 


Engine Front 


] 
Р A101478E03 


Stiffening Crankcase 


A128204E01 


11. 


(с) 


(а) 


(е) 
(f) 


(9) 
(h) 


(i) 
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Using a hammer handle and piston ring 
compressor, press a piston and connecting rod into 
each cylinder with the front mark of the piston facing 
forward. 


Check that the front mark of the connecting rod cap 
is facing in the correct direction. 

NOTICE: 

Match the numbered connecting rod cap with 
the connecting rod. 

Apply a light coat of engine oil to the threads and 
under the heads of the connecting rod bolts. 

Using a 12 mm socket wrench, tighten the bolts in 
several passes to the specified torque. 

Torque: 24.5 N*m (250 kgf*cm, 18 ft.*Ibf) 


Mark the front of the connecting rod bolts with paint. 
Retighten the cap bolts 90° as shown in the 
illustration. 

Check that the crankshaft turns smoothly. 


INSTALL NO. 1 BALANCE SHAFT BEARING 


(a) 


(b) 


Align the bearing claw with the claw groove, and 

push in the 8 bearings. 

NOTICE: 

* Do not apply engine oil to the contact 
surfaces of the balance shaft bearing and 
balance shaft housing. 

* Do not apply engine oil to the contact 
surfaces of the balance shaft bearing and 
stiffening crankcase. 

Apply light coat of engine oil to the bearings. 
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12. INSTALL BALANCE SHAFT 
(a) Rotate the No. 1 driven gear of the No. 1 balance 
shaft in the rotating direction until it hits the stopper. 


No. 1 Driven Timing Mark 
Gear “ы 


Rotating Direction 
No. 2 Driven Gear 
ы 


A090850E02 


(b) Confirm that the timing marks on the No. 1 and No. 


No. 1 Balance Shaft No. 2 Balance Shaft à : 
2 driven gears are aligned. 


Timing Mark 


T A128214E01 


(c) Align the timing marks of the No. 1 and No. 2 
balance shafts as shown in the illustration. 

(d) Place the No. 1 and No. 2 balance shafts onto the 
crankcase. 

(e) Apply a light coat of engine oil to the threads апа 
under the heads of the bolts. 


(f) Using several steps, uniformly install and tighten the 
8 bolts in the sequence shown in the illustration. 
Torque: 21.6 N*m (220 kgf*cm, 16 ft.*Ibf) 

(g) Mark the front of the bolts with paint. 

(h) Retighten the bolts 90? as shown in the illustration. 


(i) | Check that the paint mark is now at a 90? angle to 


the front. 

13. INSTALL STIFFENING CRANKCASE ASSEMBLY 
lN S VIIA (a) Remove any old packing material and be careful not 
i a - dim - to drop any ой on the contact surfaces of the 
| | | | Í cylinder block and crankcase. 
© (е) о (9) (9) 

| CUR L АШ: 
бете rt 


Т А037134Е02 
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New O-Ring) _ 
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Seal Diameter: 2.5 to 3.0 mm 
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ШЧ уь 
о 
В Ж --2% О © 
mek 
A 
Le. 
О 
1 О 
7.5 mm 7.5 mm 4.0 mm 


(0.295 in.) (0.295 in.) (0.158 in.) 


T A112260E01 


(b) Place a new O-ring on the cylinder block as shown 
in the illustration. 


(c) With the No. 1 crank pin of the crankshaft placed at 
the 6 o'clock position, install the No. 1 and No. 2 
balance shafts and align the adjusting holes as 
shown in the illustration. 


(d) Apply a continuous bead of seal packing (Diameter 
2.5 to 3.0 mm (0.098 to 0.118 in.)) as shown in the 
illustration. 

Seal packing: 
Toyota Genuine Seal Packing Black, Three 
Bond 1207B or equivalent 
NOTICE: 
* Remove any oil from the contact surface. 
* Install the crankcase within 3 minutes of 
applying seal packing. 
* Do not add engine oil for at least 2 hours after 
installing the crankcase. 
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(e) Temporarily install the crankcase with the 11 bolts. 


Standard bolt length 


Item Specified Condition 
For bolt A 112 mm (4.41 in.) 
(12 mm head) 

For bolt B 35 mm (1.38 in.) 

(12 mm head) 


14. 


15. 


(f) Uniformly tighten the bolts. 


Torque: 24 N*m (245 kgf*cm, 18 ft.*Ibf) 


(g) Confirm that the timing marks of the balance shafts 
are aligned when the key groove is placed at the 6 


o'clock position, as shown in the illustration. 


INSTALL ENGINE REAR OIL SEAL 


(a) Apply multi-purpose grease to the lip of a new oil 


seal. 
NOTICE: 
Keep the lip free of foreign object. 


(b) Using SST and hammer, tap in the new oil seal until 
its surface is flush with the rear oil seal retainer 


edge. 


SST 09223-15030, 09950-70010 (09951-07100) 


NOTICE: 


* Wipe any extra grease off the crankshaft. 


* Do nottap the oil seal at an angle. 


INSTALL OIL CONTROL VALVE FILTER 


(a) Check that there are no foreign objects on the mesh 


part of the oil control valve filter. 


(b) Using a 6 mm socket hexagon wrench, install a new 
gasket and the oil control valve filter with the plug. 


Torque: 30 N*m (306 kgf*cm, 22 ft.*Ibf) 
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16. 


17. 


18. 


19. 


20. 


21. 


22. 


23. 


2AZ-FE ENGINE MECHANICAL - ENGINE UNIT 


INSTALL CYLINDER BLOCK WATER DRAIN COCK 
SUB-ASSEMBLY 
(a) Apply adhesive to 2 or 3 threads of the drain cock. 
Adhesive: 
Toyota Genuine Adhesive 1324, Three Bond 
1324 or equivalent 


(b) After tightening the drain cock to the specified 
torque, turn the drain cock clockwise as shown in 
the illustration. 

Torque: 25 N*m (255 kgf*cm, 18 ft.*Ibf) 

NOTICE: 

* Install the drain cock within 3 minutes of 
applying adhesive. 

* Do not add coolant for at least an hour after 
installing the drain cock. 

* Do not turn the drain cock by more than 1 
revolution (360°) after tightening the drain 
cock to the specified torque. 

* Do notloosen the drain cock after setting it 
correctly. 


INSTALL CYLINDER HEAD GASKET (See page EM- 
82) 


INSTALL CYLINDER HEAD SUB-ASSEMBLY (See 

page EM-82) 

INSTALL CAMSHAFT TIMING OIL CONTROL VALVE 

ASSEMBLY 

(a) Apply a light coat of engine oil to a new O-ring, then 
install it onto the camshaft timing oil control valve. 


(b) Install the camshaft timing oil control valve with the 
bolt. 
Torque: 9.0 N*m (92 kgf*cm, 80 in.*Ibf) 


INSTALL CAMSHAFT TIMING GEAR ASSEMBLY (See 
page EM-83) 

INSTALL NO. 2 CAMSHAFT TIMING SPROCKET (See 
page EM-84) 

INSTALL NO. 2 CAMSHAFT BEARING (See page EM- 
81) 


INSTALL NO. 1 CAMSHAFT BEARING (See page EM- 
81) 


2AZ-FE ENGINE MECHANICAL - ENGINE UNIT 
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24. 
25. 
26. 
27. 


28. 


29. 


30. 
31. 


32. 
33. 


34. 


35. 


36. 


37. 
38. 
39. 


40. 


41. 
42. 


43. 


44. 


45. 


46. 
47. 
48. 
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INSTALL CAMSHAFT (See page EM-84) 
INSTALL OIL PUMP ASSEMBLY (See page LU-15) 
INSTALL OIL PUMP DRIVE GEAR 


INSTALL NO. 2 CHAIN SUB-ASSEMBLY (See page 
EM-32) 


INSTALL CRANKSHAFT TIMING SPROCKET 


INSTALL NO. 1 CHAIN VIBRATION DAMPER (See 
page EM-33) 


INSTALL CHAIN SUB-ASSEMBLY (See page EM-33) 


INSTALL CHAIN TENSIONER SLIPPER (See page 
EM-34) 


INSTALL TIMING CHAIN GUIDE (See page EM-34) 


INSTALL NO. 1 CRANKSHAFT POSITION SENSOR 
PLATE (See page EM-35) 


REPLACE TIMING CHAIN COVER OIL SEAL (See 
page EM-144) 


INSTALL TIMING CHAIN COVER SUB-ASSEMBLY 
(See page EM-35) 


INSTALL NO. 1 CHAIN TENSIONER ASSEMBLY (See 
page EM-37) 


INSTALL CRANKSHAFT PULLEY (See page EM-38) 
INSTALL OIL PAN SUB-ASSEMBLY (See page EM-39) 


INSTALL OIL PAN DRAIN PLUG 

(a) Place a new gasket on the oil pan drain plug, then 
install it onto the oil pan. 
Torque: 40 N*m (408 kgf*cm, 30 ft.*Ibf) 


INSTALL WATER PUMP ASSEMBLY (See page CO- 
12) 


INSTALL WATER PUMP PULLEY (See page CO-13) 


INSTALL CRANKSHAFT POSITION SENSOR (See 
page ES-402) 


INSTALL OIL FILTER UNION 

(a) Using a 12 mm hexagon wrench, install the oil filter 
union. 
Torque: 29.5 N*m (301 kgf*cm, 22 ft.*Ibf) 


INSTALL OIL FILTER SUB-ASSEMBLY (See page LU- 
4) 


SET NO. 1 CYLINDER TO TDC/COMPRESSION (See 
page EM-25) 


CHECK VALVE CLEARANCE (See page EM-8) 
ADJUST VALVE CLEARANCE (See page EM-8) 
INSTALL CAMSHAFT (See page EM-13) 
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49. 
50. 


51. 


52. 


53. 


54. 


55. 


INSTALL NO. 2 CAMSHAFT (See page EM-14) 


INSTALL NO. 1 CHAIN TENSIONER ASSEMBLY (See 
page EM-37) 


INSTALL CYLINDER HEAD COVER GASKET 
(a) Install the gasket onto the cylinder head cover. 


INSTALL CYLINDER HEAD COVER SUB-ASSEMBLY 
(See page EM-40) 


INSTALL OIL FILLER CAP SUB-ASSEMBLY 
(a) Install the gasket to the cap. 


(b) Install the oil filler cap. 
Torque: 3.0 N*m (31 kgf*cm, 26 in.*Ibf) 


INSTALL SPARK PLUG 


Torque: 25 N*m (254 kgf*cm, 18 ft.*Ibf) 


INSTALL IGNITION COIL ASSEMBLY (See page IG-9) 
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66. 


67. 


68. 
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INSTALL VENTILATION VALVE SUB-ASSEMBLY 
(a) Apply adhesive to the threads of the ventilation 
valve. 
Adhesive: 
Toyota Genuine Adhesive 1324, Three Bond 
1324 or equivalent 


(b) Using a 22 mm deep socket wrench, install the 
ventilation valve. 
Torque: 19 N*m (194 kgf*cm, 14 ft.*Ibf) 


INSTALL OIL DIPSTICK GUIDE (See page EM-86) 
INSTALL OIL DIPSTICK 


INSTALL CAMSHAFT POSITION SENSOR (See page 
EM-81) 

INSTALL ENGINE COOLANT TEMPERATURE 
SENSOR (See page EM-82) 


INSTALL OIL PRESSURE SWITCH ASSEMBLY (See 
page EM-82) 

INSTALL RADIO SETTING CONDENSER (See page 
EM-82) 

INSTALL KNOCK SENSOR (See page ES-420) 


INSTALL CAMSHAFT TIMING OIL CONTROL VALVE 
ASSEMBLY (See page ES-396) 


INSTALL V-RIBBED BELT TENSIONER ASSEMBLY 
(See page EM-38) 
INSTALL NO. 3 WATER BY-PASS PIPE 
(a) Install a new gasket and pipe with the bolt and 2 
nuts. 
Torque: 9.0 N*m (92 kgf*cm, 80 in.*Ibf) 


INSTALL NO. 1 WATER BY-PASS PIPE 

(a) Install a new gasket and the pipe with the bolt and 2 
nuts. 
Torque: 9.0 N*m (92 kgf*cm, 80 in.*Ibf) 


INSTALL THERMOSTAT (See page CO-15) 
INSTALL WATER INLET (See page CO-16) 


INSTALL EXHAUST MANIFOLD CONVERTER SUB- 
ASSEMBLY (See page EM-85) 
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71. 


72. 
73. 
74. 


INSTALL NO. 1 EXHAUST MANIFOLD HEAT 
INSULATOR (See page EM-86) 


INSTALL NO. 2 MANIFOLD STAY (See page EM-86) 
INSTALL MANIFOLD STAY (See page EM-86) 
INSTALL IDLER PULLEY (See page EM-41) 


